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Abstract of RU2235148 

FIELD: ship repair industry, construction, 
mechanical engineering, petroleum and gas 
industry, in particular, processing of articles for 
imparting resistance to articles to various natural 
and technogenic factors destructive for surfaces 
of articles. SUBSTANCE: method involves 
preparing surface and providing coating by 
accelerated particle deposition process, said 
processes being carried out by simultaneously 
scanning surface with two individual two-phase 
flows of equal linear speeds selected from 
proposed dependences; preparing surface for 
subsequent coating including processing of 
surface with abrasive particles, which are 
accelerated by gaseous flow, by scanning said 
surface with two-phase flow having 
predetermined speed. Apparatus has spraying 
unit adapted for applying of coating and made in 
the form of booster supersonic nozzle equipped 
with working gas-carrier supplying device and 
device for introducing of gas-powder mixture into 
spraying unit, feeding-dosing device, and 
spraying unit for preparing of surface for 
subsequent coating procedure. ^ EFFECT: 
improved physicochemical properties throughout 
the entire length of elongated large-sized articles 
operating under variable power loading and 
temperature conditions, at increased humidity 
and in the presence of alkaline and acids. ^ 23 cl, 
2 dwg, 3 ex 
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(54) CnOCOB OBPABOTKM HOBEPXHOCTM MSflEJlMM, CHOCOB nOflfOTOBKM 
nOBEPXHOCTM flJlfl nOCJlEflyKDlUErO HAHECEHM51 nOKPblTM51 M 
yCTPOtlCTBO AJlfl MX OCyiUECTBIlEHMfl 

M3o6peTeHiie othociitc5i k o6nacTH o6pa6oTKM noBepxHocru M3flenMM ah^ npuflaHMJi mm raKnx ceoi^CTB, 
KaK noBbiLueHHaji ctomkoctb k B03fleMCTBMK) pa3niiMHbix paapyujaromux noBepxHocTb cjDaicropoB 
npupoAHoro m rexHoreHHoro xapaicrepa. Oho Mo>KeT 6biTb McnonbaosaHo b cyAopewiOHTHoui 

npOMblLUJieHHOCTM, B CTpOMTeJlbCTBe, MaiiJMHOCTpoeHI/II/I, B HecjDTflHOM M ra30B0M npOMblLUJieHHOCTM. 

CnocoS o6pa6oTKM noBepxHocTM M3AeJiMM BKJiK)MaeT npAroroBKy noBepxHocTM m HaHeceHi/ie noKpbiTMi^ 

yCKOpeHHbIMM MaCTMLiaMM, KOTOpbie npOBOA^T OAHOBpeMeHHO CKaHMpOBaHHeM nOBepXHOCTM 
pa3AeJ1bHblMM AByx4)a3Hb]MI/l nOTOKaMU C paBHblMH JIHHeMHblMH CKOPOCT^IMM, BblGl/ipaeMblMM M3 

npeAno>KeHHbix saBuci/iMocTeM. Cnoco6 noAroTOBKi/i noBepxHocTn ^n9\ nocJieAyJOiAero HaHeceHUfl 
noKpbiTui^i BKnK)MaeT o6pa6oTKy noBepxHocTM a6pa3i/iBHbiMM MacTMuaMM, ycKopeHHbiMn ra30BbiM 
noTOKOM nyreM CKaHnpoBaHM^ noBepxHOcru AByx4)a3HbiM hotokom c onpeAeneHHo^ CKopocTbto. 
YcTpoMCTBO a™ o6pa6oTKM noBepxHocTM i/i3Aeniiii coAepxnT pacnb\n9\\o[i\m y3eji AJ^^ HaHeceHUji 
noKpbiTMJi, BbinojiHeHHbiM B BMAe pa3roHHoro CBepxsByKosoro conjia co cpeACTBOM noABOAa paSonero 
rasa-HocMTenjq m cpeACTBOM BBOAa rasonopoLUKOBOM CMecu b pacnb\n9\\0[i\m ysen, nMTaTenb-A03aT0p, 
pacnbiJiflJOLAMM y3eji nn9\ noAroTOBKu noBepxHocTn k nocjieAyJOiAeMy HaHeceHnio noKpbiTHfl. 
TexHMMecKMM pe3ynbTaT0M M3o6peTeHMfl flBJifleicfl nojiyMeHMe noKpbiTMt^ c BbicoKHMn c|)M3Mko- 
xMMMMecKi/iMM CBOMCTBaMM Ha npoT5i>KeHHbix KpynHoraSapnTHbix MSAejiMflx, paSoTaiOLUMx b ycjiOBUJix 
nepeMeHHbix cnjioBbix Harpy30K m Tewineparyp, noBbiLueHHOM Bna>KHOCTM, menoMHbix v\ KucjiOTHbix 
cpeAax. 3 H. II 20 3.n. ct)-Jibi, 2 vin. 



Oni4CAHI4E M30BPETEHI451 



H3o6peTeHMe othocmtca k oSjiacTn o6pa6oTKM noeepxHocTn usAenuM ^n9\ npnAaHUfl mm raKMX cbomctb, 
KaK noBbiiueHHafl croMKOCTb k BoafleMCTSMio paanMHHbix paapyiuaioLi^Mx nosepxHocTb cfjaKTopoB 
npupoAHoro m lexHoreHHoro xapaiaepa. Oho Mo>KeT 6biTb McnojibaoeaHo b cyAopeMOHTHOM 

npOMblLUJieHHOCTM, B CTpOMTe/lbCTBe, MaiUMHOCTpoeHklM, B HeC|DTflHOM ]A raSOBOM npOMblLUJieHHOCTM. C 

noMOLMbK) npeAJiaraeMoro M3o6peTeHi/ifi mo>kho BoccraHaBjinBaTb yrpaneHMbie b xoAe aKcnuyaTaMMii 
nepBOHanajibMbie pasMepbi vi MexaHnnecKMe CBOMCTBa noBepxHOcreM ]A3fl,enm, nsroroBJieHHbix m3 
pasjiMHHbix MarepnajiOB. B HacTHOCTM, M3o6peTeHMe MO>KeT 6biTb ncnonbSOBaHo, HanpuMep, npn 
crpoMTejibCTBe m SKcn/iyaTaMnn moctob m ryHHeneM, ruApoTexHunecKnx coopy>KeHMM, b 
Kopa6jiecTpoeHMM m aBTOMo6i4JiecTpoeHMM, npu 3KcnjiyaTaL4i/ii/i CTaunoHapHbix m njiaBynMx 6ypoBbix 
njiaTct)opM, nnaBcpeACTB, 3aLi4MTe >Kejie3o6eTOHHbix noBepxHOcret^ moctob m 3f\ami^. 
M3BecTeH cnoco6 o6pa6oTKM noBepxHocTM, onMcaHHbiM b MCTOHHUKe /1/, Bbi6paHHbiM B KanecTBe 
npoTOTMna, BKnioHaioinMM MexaHUHecKyto noAroTOBKy o6pa6aTbiBaeMoii noBepxHOCTM M3AejiMfl, 
HanbmeHne Marepi/iaJia b bmab nacruM, paaomaHHbix ao CKopocreM i/i paaorperbix ao reMneparyp, 
o6ecneHMBaioLMMx njiacTuinecKoe A^cjDopMMpoBaHMe npM yAape nacTMM BnjiOTb ao reMneparyp mx 
□JiaBJieHMfi, yjibTpa3ByKOBoe B03Aei^CTBMe, Koropoe ocyLuiecTBUfiioT OAHospeMeHHo c HanbineHneM 
HenocpeAcrBeHHO b nflrHe HanbmeHUfl b MOMeHr yAapa nacrMu o noBepxHOcrb. 
K HeAOcrarKaM nsBecrHoro cnocoSa cneAyer orHecru Heo6xoAHMocrb paaorpeBa HaHOCMMbix nacrMM 
AO BbicoKMx reMneparyp Bn/iorb ao reMneparyp mx nnaBJieHUfl, nro BbisbiBaer nHreHCHBHoe 
xMMMHecKoe B3aMM0AeMcrBMe )kmakom noBepxHocrw Kanenb HanbiJifleMoro Meranna c ycKopfljomuM mx 
noTOKOM ra3a m o6pa30BaHMeM Me>KAy hmmm XMMMnecKMx cB;i3eM, JioKajibHbi^^ Harpes noBepxHOCTM 
M3AeriMfl npoAyicraMM rasorepMMHecKMx peaKMMM. MecrHbiM nporpeB npM BsaMMOAet^crsMM c 
OKpy>KaK)iAeM cpeAOM npMBOAMr k MHreHCMBHOMy OKMC/ieHnto noBepxHOcru b aone nanbineHMfl. 
MsBecrHbiM cnoco6 AOcraroHHO CJio>KeH, aneproeMOK m, cjieAoearejibHo, AoporocrofliAMM, nro Ae^aer 
ero HenpMeMJieMbiM npM Heo6xoAi^MOCTM o6pa6arbiBarb KpynHora6apMrHbie M3AenM5R 6ojibmoM 
nnou\af\]A. KpoMe roro, M3BecTHbi£^ cnoco6 noApa3yMeBaeT pa3AejieHMe bo BpeMeHM Ha 3HaHMTejibHbie 
npoMe>KyTKM BpeMeHM npouecc noAroroBKM noaepxHocrM m npouecc HaneceHMji noKpbirMM, Mro 
npMBOAMr K o6pa30BaHMK) oKCMAHbix nnenoK na noBepxHOcrM MarepMana m mx noc;ieAyK)LAee 
paspymeHMe b MOMenr HanbinehMfl. 3ro ^enaei MSBecrhbiM cnoco6 nenpMeMJieMbiM a^^^ HaheceHMJi 
noKpbirMM Ha noBepxHOcrM, nocro^HHO HaxoA^LMMec^i noA B03AeMcrBMeM He6jiaronpMfirHbix cf^aiaopoB 
npwpoAHoro M/wnw rexHoreHHoro npoi/icxo)KAeHi/iJ», i/i or bosabCictbmji Koropux Heo6xoAMMo saiUMTMTb 
noBepxHOcrb, ne bwboa^ M3Ae;iMe m3 30Hbi BOSAeMcrBMyi He6JiaronpM5irHbix cfiaicropoB. PIpw aroM 
AaHHbiM cnoco6 noApasyMesaer paapymeHMe roHKMx OKCMAHbix n/ienoK nocjie MexaHMHecKOM 
o6pa6orKM, c nocjieAywiAMM o6e3>KMpMBaHMeM nosepxHocrM na M3Ae;iMJix m3 Mera/iJiOB c tohkmmm 
creHKawM, BBWAy paswemeHMj* yxibrpasByKoaoro wsjiyMarejifi Ha oOparHow cropone 
orHOCMrejibHO n^rna nanbijieHMfl. 

M3BecreH cnoco6 noAroroBKM nosepxHocrM ^n9\ nocneAyroiAero HaneceHM^ noKpwrM^, onMcaHHbiM b 
McroHHMKe /2/, Bbi6paHHbiM B KanecTBe npororMna, BicnwHajOLAMM noAany MacrMi4 na oSpaSarbisaeMyio 
noBepxHocTb rasoBoi^ crpyet^, npi/msM rpaeiaopi/iK) ABi/i>KeHM;i Macri/iq M3MeHflK)T nocne mx orcKOKa or 

B 

06pa6aTbiBaeM0^ noBepxHocTM, a nacrMMbi HanpaBJifiK)T noA ymoM 60-75 k KacarexibHOM m 

nepneHAMKynnpHO k o6pa3yK)LAeM. 

K HeAOcrarKaM i/i3BecTHoro cnoco6a cneAyer ornecrM ro, Mro MSBecrnbiw cnoco6 npeAHasHanen b 
ocHOBHOM A^fl o6pa6oTKM noBepxHocreM reji BpaiAeHMJi He6onbLUMx pasMepoB nnasMennoro 
HanbiJieHM^i b crauMonapHbix ycnoBM^ix. HanMMMe rpex c|DopcyHOK, pacnoJio>KeHHbix noA onpeAeneHHbiM 
ymoM Apyr k Apyry, yBejiMHMBaer cyMMapnbiM pacxoA ra3a, ycno>KHflK)T KOHcrpyKMMK), yBejiMHMBaer 
ra6apMrbi m see ycrpowcrBa. MacrMqbi a6pa3MBa m npoAyicrw pa3pyujeHMfl noBepxHocrnoro cnon 
]A3p,en]A9\ cGpacbiBatorcfl b arMoccj3epy, Mro npMBOAur k 3arpfl3HeHMK) OKpy>KaK)LAeM cpeAbi. 3tm 
HeAocrarKM ne no3BonyiK)r Mcnonb30Barb ycrpoi^CTBO b noneBbix ycnoBMflx ajia o6pa6oTKM 
KpynHoraSapMrhbix, npor5R>KeHHbix M3AeJiMM. 

M3BecTH0 ycrpoC^CTBo ^n9\ o6pa6oTKM noBepxHocrw ]A3f\env{p{, onMcaHHoe b mctommmkb 131, Bbi6paHHoe b 
KaMecrBe npororMna, coAep>KaLAee mctommmk oKaroro ra3a, coeAHHeHHbiM ra3onpoBOAOM c y3noM 
noAorpesa, A03arop-nMrareJib m csepxsByKOBoe conno, BbixoA ysjia noAorpeaa ra3a coeAMHeH 
HenocpeAcrBeHHO c bxoaom CBepxsByKOBoro conna, Koropoe b 3aKpMTMMecKo£^ Macru coeAMHeho Mepe3 
rpySonpoBOA c BbixoAOM nMraTe;ifl-A03aT0pa. 

K HeAOcrarKaM M3BecTHoro ycrpoMCTBa cneAyer ornecrM to, mto aji« c|)opMMpoBaHMyi noKpbirnfl na 
noBepxHOCTM M3AenM5i Heo6xoAMMa npeABapMrenbnafl noAroroBKa noBepxHOCTM. CoeAnneHMe ysna 
noAorpesa co cBepxsByKOBbiM connoM m noAaMa MacTMM nopoLUKa b yAnMHenHyto saKpMTMMecKyjo MacTb 
ysenMMMBaer ra6apMrbi m Bee KOHcrpyKMMM. KpoMe roro, noAaMa nopoLUKa b saKpMTMMecKyjo Macrb 
pa3roHHoro CBepx3ByKOBoro conna npMBOAi^r k nepaBHOMepnoM KOHMenrpaMMM MacrMq nopoLUKOBoro 
MarepMana no ce^em\o ycKopflK)Li4ero mx ra30Boro noroKa, HeonrMManbHOfi CKopocxM MacTMM na 
BbixoAe M3 ycrpoMcrsa, M36biroMHOM reMneparype noAorpesa ycKopfljoiAero ra3a. CoeAMHeHMe 
nMrarenfl-A03aropa c arMOcc}3epoM m rpancnoprMpoBKa nopoiuKa arMoccfiepHbiM BosAyxoM npMBOAur k 
noBbimeHHOM Bna?KHOCTM m MHrencMBHOMy OKMcneHMK) nopoLUKOBoro MarepMana noKpbirM^i. HaneceHMe 



noKpbiTM5i B ASHHOM ycTpoMCTBe npeAno^araeT HareKaHbie rasonopoLUKosoM crpyM Ha usAejine npn 
aTMoccfjepHbix ycnoBMflx a oTKpbiTOM npocTpaHCTBe m c6pocy M36biTOHHoro nopoiuKa b oKpy>KaioLMyio 
cpefly, HTO npuBOfli/iT k SKonornHecKOMy sarpjiSHeHMto. 3tm HeflocraTKn He hosboji^ijot nojiynaTb 
KaMecTBeHHoe paBHOMepnoe no lUbipMHe m TOJiiMMHe noKpbiTue 6e3 npeABapurejibHoii noAroTOBKn 
nopoLUKOBoro Marepiiajia m noBepxHOCTn ]A3fljenm, SKcnjiyaTauii^i KOToporo npoMSBOAi^TCfi b ycJioBM5ix 
noBbiLueHHOM BJia>KH0CTM, CMaHMBaeMocTM, arpeccMBHocTn 0Kpy>KaioLi4eb^ cpeAbi. 
PemaeMa^i M3o6peTeHMeM rexHMHecKa^ aa^a^a saicnioHaJiacb b cosAaHuin cnoco6a o6pa6oTKM 
npoTJi>KeHHbix noBepxHocreCi KpynnoraSapnTHbix m^enm, 3KcnJiyaTMpyK)Li4Mxc?i a ycnoBnax 
nepeMeHHbix ci/iJioBbix narpysoK i/i reMneparyp, noBbimeHHOM BJia>KHocTii 0Kpy>KaK)Li4ei;i cpeAbi n/bijiM 
nepMOAi^necKM CMaHMBaeMOM noBepxHocTM m^enm, arpeccMBHbix LMenoHHbix ii KMCJiOTHbix cpeA c 
B03M0>KH0CTbio npeABapMTeJibHoro BOCcraHOBJieHun ynacTKOB MSAeriM^i, noABeprhyrbix Kopposkin mjim 
AecfjopMauMM m ycrpoMCTBa, peanM3ytoLi4ero cnoco6. flpn otom cnoco6 o6pa6oTKM m ycrpoMCTBO a^i^ ero 
ocyLqecTBneHi/iyi He Aon>KHbi npuHUH^Tb BpeA OKpy>KaK)Li|eM cpeAe, to ecTb 6biTb oKonornHecKn HucTbiMn 
M He MMeTb c6pacbiBaeMbix b GKpy)KaK}iMyio cpeAy otxoaob. npuMew noAroTOBKa noBepxHocTM m 
HaHeceHMe noKpbiTMM na noBepxHOCTbi lAzjajenm AOJDKHbi 6biTb 3ct)(|)eicriiBHbi npM BbicoKiix (|)M3MK0- 
xMMMMecKMx cBoi^cTBax HaHOCMMbix noKpbiTMM, HeBbicoKbix MaTspMaJibMbix, 3Hepro- M TpyA03aTpaTax. 
CyLMHOCTb M3o6peTeHMJi cocTOMT B cneAytoiqeM. npeA/io>KeH cnoco6 o6pa6oTKM noBepxHOCTn m^enm, 
BKntoHatOLqi/iM noAroTOBKy noBepxHocTn m HaneceHne noKpbiTufl ycKopeHHbiMi/i MacTi/iMaMn. 

OTJlMHMTejlbHOM 0C06eHH0CTbK) Cn0C06a 06pa60TKM 9\Bn9\eJC9\ TO, HTO nOArOTOBKy nOBepXHOCTM M 

HaHeceHMe noKpbiTii^i npoBOA^T OAHOBpeivieHHO CKaHMpoBani/ieM noBepxHocTM pa3AejibHbiMM 
AByx(|)a3HbiMiii noTOKaMM. 

CKaHMpoBanne noBepxHocru ocyLi^ecTBJifiioT c JiMHe^HOM CKopocTbK) nepeMeLqeHu^ no cKaHuipyeMOM 
noBepxHOCTM AByxcf)a3Horo noTOKa, noAroTaB;iMBaK)Li4ero noBepxHocTb, paBHOM ni/iHeMHOM CKopocru 
nepeMeineHMji no CKannpyeMOM nosepxHocTn AByxct)a3Horo noTOKa, HanocflLiiero noKpbiTMe. 
ripki 3T0M npeA/iaraeTC5i jiMHef^Hyio CKopocTb nepeMeiMenM^i no CKaniipyeMof^ noBepxHocTM 

xxxn xxxn 
AByxc})a3Horo noroKa Bbi6MpaTb m AMana30Ha ot Vmin=0,7 k L 'ap ao Vmax=1 ,2 k L 'ap, rAe 

k=g/m - OTHOLueHne pacxoAa g noTOKa HacTnq, McnoJibsyeMbix f\n9\ noAroTOBKn noBepxHOCTn, k Macce 

BeLi4ecTBa m yAaiiJieMoro cno9\ noBepxHOCTM b n^iTHe o5pa6oTKM, L - npoAoiibHbm jinHeMHbm pasMep 

n^THa AByxc})a3Horo noTOKa na 06pa6aTbiBaeM0i^ noBepxHOcru, '^3p=(L-6d)/L - oTHomeHne 
3ct)ct)eicrMBHoro npoAOJibHoro nnHei^Horo pasMepa SToro n^THa k ero JinneMHOMy pasMepy, rAe d - 
rpaHynoMeTpwMecKMM paswiep MacTMq, Mcnonbayewibix f\n^ noAroTosKw nosepxHocTM. 
B HacTHocTM, noJiesHO nsojiMpoBaTb o6jiacTb o6pa6aTbiBaeMOM noBepxHOCTM ot 0Kpy>KaK)ii4eM cpeAbi. 
B nacTHocTM, L4ejiecoo6pa3Ho 113 30Hbi o6pa6oTKM noBepxnocTM yAan^Tb ocTaBLuyioc^i nocne o6pa6oTKM 
noBepxHocTM B3Becb nopoLUKOB B ra3e m npoAyxTbi nacjioeHMt^. 

ripM 3T0M, B nacTHOCTki, Mo>KHO yAaji^eMbie nacTMMbi nopoiuKa noKpbiTn^i Mcno/ib30BaTb noBTopno. 

ripi/l 3T0M, B HaCTHOCTM, MO>KHO MCnOJ1b30BaHHbie A^^ HOArOTOBKM HOBepXHOCTM MaCTMMbI HOCJie 

yAajiennfl m cenapauuM McnoJib30BaTb noBTopno. 

B nacTHOCTM, 6biBaeT nojie3HO b 30He o6pa6oTKM noBepxHocru C03AaTb noHM>KeHHoe craTHHecKoe 
AaBJieHMe ra3a, no OTHomeHMK) k CTaTMHecKOMy AaBjieHnio 0Kpy>KaK)Li4eM cpeAbi. 
B MacTHOM cnynae, 6biBaeT Heo6xoAi/iMo npn noAroTOBKe noBepxHOcru o6Ha>KaTb ochobhoC^ MaTepnan 
o6pa6aTbiBaeMOM noBepxHOCTi/i. 

B MacTHOCTM, 6biBaeT Heo6xoAMMo CKopocTb rasa b AByxct)a3H0M noTOKe, Hanocflu^eM noKpbiTue, 
Bbi6MpaTb BbiLue CKopocTM 3ByKa B rase. 

OAHOBpeMeHHoe CKanMpoBaniie noBepxHOCTM pasAeiibHbiMM AByxct)a3HbiMii noTOKaMn a/i^ noAroTOBKM 

nOBepXHOCTM M HaHeCeHMJI nOKpblTI/lfl nOSBOJlflCT CBeCTM AO MMHMMyMa BpeMfl Me>KAy OKOHHaHHeM 

npoqecca noAroTOBKi/i noBepxHOcru a^i^ HaHeceHUfl noKpbiTi/ifl m HananoM npoqecca noKpuTi/ifl. 3to 
nosBOJifleT ocyLMecTBJi5iTb o6pa6oTKy noBepxHOCTeM, hoctojihho noABepraioLMUXcfl nepnoAHHecKOMy 
MJii/i cjiynai^HOMy BOSAeMCTBuio BpeAHWx cf)aicropoB 0Kpy>KaK)ineM cpeAW noTOwy, mto nosBoraeT 
bi36e>KaTb np^Moro Bo^eMCTBM;i stom cpeAbi Ha o6pa6aTbiBaeMyio oCjiacrb noBepxHOcru, Me>KAy stmmm 
npoMeccaMM 6e3 Heo6xoAMMOCTM BbiBOAa usAeJine m3 ycjiOBMt^ sozfxei^CTBm arpeccuBHOM cpeAW. 3to 
no3Bon5ieT HanocnTb noKpbiTHfl na OHMii^eHHyio, ocyiueHHyio 6e3 Hani/iHi/ifl okcmahom nneHKn c 
HeoSxoAMMOM LuepoxoBaTocTbK), aKTMBupoBaHHyio noBepxHocTb MSAejiMfl, HTO yBejiMHMBaeT aAresMK) 
MaTepMajia noKpbiTi4fi k noBepxHocTM usAeuMn ao MaKCMMaiibHO B03MO>KHoro sHaneHM^i, npuneM b 
nepexoAHOM aoHe /ochobhom MaTepMa/i-noKpbiTbie/ cyuiecTBeHHO CHi4)KeH0 nanmvie okcmahux 
BKniOHeHMM. KpoMe Toro, 3to nosBOJifleT peannsoBaTb cnoco6 AOcraTOHHo npocrbiMn TexHunecKHMn 
cpeACTsaMi/i, o5ecneMMBa5i noBTop^ieMocTb TpaeKTopi/iM n^iTen Asyxct^asHbix rotokob, 
noAroTaBjiMBaioLMMx noBepxHocTb m HaHocJii^Mx noKpbiTue, no o6pa6aTbiBaeMOM noBepxHocrn. Bee 3to 
nosBOJi^eT noJiynaTb noKpbiTM^i BbicoKoro KanecTBa c BbicoKMM ypoBHeM aAresiibi c MUHMMajibHbiM 

KOJIMHeCTBOM 0KCI4AHblX BKHIOHeHMM B nepeXOAHOM 30He, MaKCMMaJIbHOM CKOpOCTbfO o6pa6oTKM 

noBepxHOCTM npM MiiHMMaiibHbix saTpaTax pacxoAHbix MaTepMaiiOB m SHepropecypcoB m, KaK 
cneACTBMe, c MUHUManbHo B03Mo>KHbiMM Bbi6pocaMM pacxoAHbix MaTepiiaJiOB B 0Kpy>Kaf0Li4yf0 cpeAy. 



PaBHan CKopocTb nepeMeuxenm /iByxct)a3Hbix hotokob nosBO/i^er coBMecTHo npoM3BOAMTb noAroTOBKy 
M aKTMBaMMK) noBepxHocTM Ha Heo6xoAMMyK) my6MHy c OAHOBpeMeHHbiM HaHeceHMeM noKpbiTM^i Ha 
HeoSxoflMMyK) TonmnHy, npn stom ynpoii^aer KoncTpyKMHK) ycipoMCTBa, peannayiomero cnoco5. 
3KcnepnMeHTanbHbie nccjieflOBaHUfl noKaaani/i, hto nepeMeu^eHne flsyxctiasHbix hotokob no 
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CKaHMpyeMOM noBepxHocTM c rwAHemoiA cKopocTbK) m3 AManaaona CKopocreM or Vnijn=0,7 k L \p ^o 
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Vmax=1 ,2 k L 'ap PAS k=g/m - OTHOLueHne pacxoAa g noTOKa MacTnu, Mcnonbayewbix f\n^ noAroTOSKM 
noBepxHOCTM, K Macce Beu^ecTBa m yAaraeMoro cjio^i noBepxHocri/i b naTHe o6pa6oTKM, L - npoAonbHbiM 

jiMHeMHbiM pasMep nj^THa AByxct)a3Horo noTOKa na o6pa6aTbiBaeMOM noBepxHocru, ^3p=(L-6d)/L - 
OTHOLueHiie 3ct)ct)eKTMBHoro npoAOJibHoro jiMHebiHoro pasMepa aroro n^irna k ero jiMHe^^HOMy pasMepy, 
TAe d - rpaHyjioMejpMHecKMM paswiep nacTMLi, ncnonbsyeMbix noAroroBKn noBepxHocTn, noaBOJiflej 
cosAaTb ycTanoBKy, o6ecneHMBaK)LuyK) BbicoKyK) creneHb aBTOMaTnaaMnn npoMecca oSpaSoTKM 
noBepxHOCTM, ecJiM npeABapureJibHO onpeAenenbi Tonii^nHa m MaTepnan yAanaeMoro b npoMecce 
noAroTOBKM noBepxHocTM cjio^, npoAOxibHbM nmemhiiA paaMep n^iTha m rpaHyjiOMerpMHecKMii paaiviep 
HacTMM. ripM 3T0M npoMecc peryjiMpyeTCfl pacxoAOwi noTOKa nacTnu, ncnojibayewibix noAroTOSKn 
noBepxHocTM. 3Ha5i CKopocTb noAroTOBKM noBepxHOCTM, aaAaejcji pacxoA HanbiJiflewioro wiaTepwaJia aji^ 
noJiyneHM^i Hanbm^ieMoro cnon c Heo6xoAi^MbiMM napaMerpaMi/i. 

JlOKanbHayi naonyiMMyi ynacTKa o6pa6aTbiBaeMOM nosepxHocTM ot 0Kpy>KaK)U4eM cpeAbi no3BOnfleT 
o6pa6aTbiBaTb n0BepxH0CTi4, HaxoAHiubiecH HenpepbiBHo noA B03AeMCTBi/ieM speAHbix cftaKTopoB 
OKpy>KaK)Li^e^ cpeAbi. PIpM 3tom v\3ommiA^ motk&t BbinojiH^Tbcn LuyMonoAaBJi5iK)LJ4e^ m 
nbrneynaBJiMBaKJiiieM, hto oneHb Ba>KHo npn paSore b orpaHUHeHHbix aaMKHyrbix npocrpaHCTBax ahji 
odecne^enm HopwianbHbix caHMTapHO-rnrneHUHecKnx ycnoBUM Ha paOonewi wiecre o6cny>KMBaK)iMero 
nepcoHana, a raioKe ywieHbLueHnyi Bbi6pocoB b 0Kpy>KaK)Li^yK) cpeAy. 
YAajieHMe ociaBLueMCJi nocne o6pa6oTKM noBepxHocru B3Becii nopoiuKOB b rase m npoAyKTOB 
HacjioeHMi^ m3 30Hbi o6pa6oTKM noBepxHOCTM no3BOJifleT, BO-nepsbix, ynyHiuMTb SKOJiornHHocTb 
npoqecca o6pa6oTKM, a, so-BTopbix, cosAaer ycnoBM5i ^n9\ noBTopnoro ncnoJibaoBaHUJi ocraBiuMxcfl 
pacxoAHbix iwaTepnanoB, hto cyiiiecTBeHHO ynyHLuaer aKOHOMUHecKiie noKaaaTenn. 
noHM>KeHHoe CTaTMHecKoe AaBJieHne raaa b aone o6pa6oTKM noBepxHocTn, no OTHOtueHHK) k 
CTajuMecKOMy ASBneHi/iK) OKpy>KaK)Luebi cpeAbi noaBOJi^ieT opraH^aoBaTb ecTecTBeHHbm npii>KMM 
Hanbm5iK>Li^eM KaMepbi k oGpaSaTbiBaeMOb^ noBepxHocTM, hto noason^ieT npocTbiMM xexHMHecKMMM 
cpeACTBaMM o6ecneHMTb repMeTMHHocTb coeAMneHM^i HanbiJi^iiOLi^ef^ Kaiuiepbi c 06pa6aTbiBaeM0M 

nOBepXHOCTbK). 

06Ha>KeHi/ie ocHOBHoro Marepnana o6pa6aTbiBaeMOM noBepxHOCTH npn ee noAroTOBKe noaBOJiflex 
AonoJiHMTejibHo ynyHLUMTb aAreanK) nanbi/i^ieMoro cno5i k o6pa6aTbiBaeMo^ noBepxHOcrn. 
McnojibaoBaHMe CBepxaByKOBbix cKopocreM rasoBOM crpyM AByxct)a3Horo noroKa yjiynujaiOT 4im3mko- 
xMMMHecKMe cBOMCTBa noKpbiTM^i, KaHecTBO cjio^i cct)opMMpoBaHHoro noKpbiTM^i M ero aAresMK) c 
o6pa6aTbiBaeMOM noBepxHocTbK). 

TaKMM o6paaoM, AOcrnraeTCJi aaflBnehHbiM TexHunecKUM peaynbraT. 

npeAiio>KeH TaioKe cnoco6 noAroTOBKi/i nosepxHocTM aji^ nocjieAyK)ii(ero HaHeceHMfi noKpbim^, 
BKniOHaiOLMMt^ o6pa6oTKy noBepxHOCTM HacrMMawn, ycKopeHHbiMM raaoBbiM noTOKOM. OTjinHHTejibHoC^ 

oco6eHHOCTbK) cnoco6a noAroTOSKn 9\BmeTC9\ to, hto noAroTOBKy npoBOA^^T CKaHnpoBaHneM 
noBspxHOCTM AByxct)a3HbiM noTOKOM, npn 3T0M CKopocTb rasoBoro noTOKa Bbi6MpaK)T m3 Ananaaona 
CKopocTeM OT 0,5M AO 1,2M, tab M - hmcjio Maxa, rpaHynoMeTpi/iHecKi/iM paaMep nacTi/iM BbiGnpaJOT na 
Ananaaona ot 300 mkm ao 500 mkm, jiUHewHyK) CKopocTb nepeMeu^eHMJi n^THa ycKopewMbix MacruLi no 
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noBspxHOCTM Bbi6MpaK)T na AnanaaoHa ot Vmin=0,7 k L ao Vmax=1 ,2 k L ^p, rAe k=g/m - 
OTHOLueHne pacxoAa g noTOKa nacTnu, ncnojibayewibix ajiji noAroTOBKn noBepxHOcru, k wiacce Beu^ecTBa 
m yAan^ieMoro cno9\ nosepxHocTM b n^THe o6pa6oTKii. L - npoAOHbHbif^ jiMHeMHbif^ pasMep n^THa 

AByxc})a3Horo noroKa Ha oSpaSaTbiBaewioi^ noBepxHOCTM, ^3p=(L-6d)/L - oTHOiueHMe 3<t)(})eKTMBHoro 
npoAOJibHoro nuneMHoro paswepa SToro nflTwa k ero nnHeMHowiy paawepy, rAe d - rpanyjiOMeTpMHecKUM 
paswiep MacTMM, ncnoiibayeMbix noAroTosKi/i noBepxHOCTn. 

flonojiHMTejibHO npeAJiaraeTCfl b KanecTBe ycKopflSMbix nacTHM ncnoiibaoBaTb nacTHMbi c TBepAOcrbio, 
He Menee neM b 1,1 paaa 6ojibLueM, neiwi TBepAOCTb MaTepi^ana yAan^eMoro cjio^. 
flonoJiHirrejibHo npeAJiaraeTCfi yAaJienwe BHemnero cnofl aecTM npw TeiwnepaType rasosoro noTOKa ot 
0,5Tk AO 1 ,2Tk, tag Tk - TewinepaTypa KuneHUji CMaHMBaroLi^eM noBepxHOCTb >kmakocth. 
flonoriHUTenbHO npeA/iaraeTca naonnposaTb oSnacTb oSpaGaTbisaewiOM noBepxHocTn ot 0Kpy>KaK)Li^eM 
cpeAbi. 

/lonojiHMTeJibHO npeAnaraeTc^i b aone o6pa6oTKi/i noBepxHOCTM coaAaBaTb noHM>KeHHoe cTaTMHecKoe 
AaBJienne rasa, no OTHOLueHMK) k AaBJieHMK) 0Kpy>KaK}Li^eM cpeAbi. 



AonoJiHMTeJibHO npe/uiaraercsi npn noAroTOBKe noeepxHocTM o6Ha>KaTb ochobhom MarepMan 
o6pa6aTbiBaeMoii noBepxHocTM. 

flonojiHMTenbHO npeflnaraeTC5q m3 aoHbi noAroTOBKi/i noBepxHocri/i yflanjiTb ocraBiiiyiocsi nocjie 
noAroTOBKM noBepxHocTM B3Becb nopoLUKOB B ra3e v\ MaTepi/iajibi yAaneHHoro cuo^. 
ripui 3T0M AonojiHMTe/ibHo npeAHaraeTC^ McnojibaoBaHHbie a^i^ noAroTOBKi^ noBepxHOcru MacTMMbi 
nocjie YAaJieHM^ m cenapaMkii/i i^cnojibsoBarb noBTopHO. 

CKaHMpoBaHMe noBepxHOCTM AByxct)a3HbiM hotokom nosBons^eT BioiioMMTb B npoMecc noAroTOBKH 
noBepxHocTM He TOJibKO ycKopaewibie rasoBbiM hotokom nacTUMbi, ho m caM raaoBbiM hotok, mto 
9\BmeTC9\ cyiiiecTBeHHbiM npn noAroTOBKe noBepxHocreM, CMonenHbix >KMAKOCTbK). flpn 3tom, Bapbuipyn 
TewinepaTypy rasoBoro noTOKa ot 0,5Tk ao 1 ,2Tk, me - Tewneparypa KuneHM^i cwiaMUBaioiiJieM 
noBepxHocTb ymmocDA, mo)kho noA^t^paTb HBv\5onee 3Heproc6eperdK)Li4Me pe)KMMbi b saBuCMMocTM ot 
Tuna CMaMiiBaK)Li4eM >kmakoctm m reMneparypbi o6pa6aTbiBaeMoj^ noBepxHocrn. 
BbiSop K0M6MHaL4MM CKopocTH M3 Ananasowa CKopocTeM OT 0,5M ao 1,2M, tab M - hi/icjio Maxa m 
rpaHyjiOMeTpuMecKoro pasMepa MacrviM ii3 A^anaaoHa ot 300 mkm ao 500 mkm cyu^ecTBeHHO Bm9\er Ha 
pasMbiTocTb rpaHMMbi ns^THa Macrim na o6pa6aTbiBaeMo(^ noBepxHocm, 3(|)(|)eKTMBH0CTb yAajieHMj^ 
BHeujHero cnofl na Hy>KHyK) rjiy6MHy. riosBOJiiieT noAroTosiiTb nosepxHocTb 6e3 hajiUHMsi okcmahom 
nneHKH c Heo6xoAviMOvi luepoxosaTocrbK), c MaKCMManbHO bo3mo>kho^ aKTuiBaMneM rpaHMHHbix cnoeB 
noBepxHOCTM M3Aejii/i5i, MTO yBennHMBaeT aAre3MK) MaTepnana noKpbiTMa k nosepxHocTi/i \/\3j\em9\ ao 
MaKCMMajibHo B03Mo>KHoro zHBHeHm. ripi^ 3T0M A^^ yKa3aHH0M Bbime KOM6iiHaL4i/ii/i CKopocTeM ra30Boro 
noTOKa M rpaHyjioMeTpMMecKoro pasMepa MacTMM SKcnepMwieHTajibHo 6bmo nojiyneHO, mto npn cKopocTM 
nepeMeLi^eHM^ AByx(|)a3Horo noTOKa no CKaHMpyeMo^ noBepxHOCTM c Jinhe^HOM cKopocrbio M3 
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AMana30Ha CKopocTeC^ ot Vmin=0,7 k L gp ao Vmax=1 ,2 k L 'ap, TAB k=g/m - OTHomeHne 
pacxoAa g noTOKa nacTMU, Mcnojib3yeMbix ahji noAroTOBKH noBepxHOCTH, k wiacce BemecTBa m 
yAan^ieMoro cno^i nosepxHocTM b n^iTHe o6pa6oTKii, L - npoAOHbHbi^ JiMhe^^HbiM pa3Mep n^THa 

AByxcpasHoro noTOKa na o6pa6aTbiBaeMot^ noBepxHOCTn, ^3p=(L-6d)/L - oTHomeHMe acJJcteiaviBHoro 
npoAOJibHoro nuneMHoro pa3Mepa SToro nyiTHa k ero jii/iHeMHOMy pa3Mepy, rAe d - rpanynoMeTpMHecKUM 
paswep MacTMU, i/icnoiibayeMbix f\n9\ noAroTOBKw noBepxHOcrw, mo>kho c SonbUjOM TOMHOCTbK) 
paccHMTbiBaTb BejiMHUHy BeiAecTBa yAanjieMoro cno^, mto no3BonMno c AOcraTOHHOM TOHHOCTbio 
paccHi^TbiBaTb pe>Ki^Mbi o6pa6oTKi4 nosepxHocTM AO Heo6xoAMMbix napaivieTpOB, hto o6ecneHMJio 
B03M0)KH0CTb C03AaHM5i BbicoKofi^ CTeneHM aBTOMaTMsauMM npouecca o6pa6oTKM noBepxHocTM. npw 
M3BecTHbix TOJiLAUHe M MaTepnajie yAansqewioro b npoMecce noAroTOBKn noBepxHOCTi/i cno9\, 
npoAO/ibHOM nmemoM pa3Mepe n^iTHa m rpaHyjiOMeTpi/iHecKOM pa3Mepe HacTML4, Mcnojib3yeMbix a^i^ 
noAroTOBKM noBepxHOcro, npouecc perynwpyeTca pacxoAOM noTOKa Macrwu, saBMcaiUMM ot CKopocTW 
MCTeMeHii5i ycKop5iK>Li^ero mx rasa. 

kIcnojib30BaHMe MacTMM c TBepAOCTbio, ne Menee MeM b 1,1 pa3a 6ojibLije^, neM TBepAOCTb MaTepi^ana 
yAanneMoro cnon, nosBonjieT yOwpaTb nraSbie noBepxHocrnbie cjiom c MMHMwanbHbiMM saTpaTawiw. 
l/l30JiMpoBaHMe o6jiacTM o6pa6aTbiBaeMOM noBepxHOcru ot 0Kpy>KaK)ii4eM cpeAbi no3BOJi5ieT 
npeAOTBpaTMTb He>KeJiaTejibHbiM c6poc b oKpy>KaK>Li^yio cpeAY pacxoAHbix m yAanneMbix c noBepxHOCTM 
MaTepi/ianoB, KpoMe Toro, npM BbinonHeHi/ii/i ]AZom{\m myMonoAaBn^ioii^ei^ ui nbmeynaBiiuiBaK>ii4eM, 
o6ecneHMBaK)TC5i HopMajibHbie caHMTapHo-rMmeHimecKne ycjiOBn^i Ha pa6oMeM Mecre 
o6cjiy>KMBaK)ii4ero nepcoHaJia, hto onenb Ba>KHo npM pa6oTe b orpaHMHeHHbix sawiKHyTbix 
npocTpaHCTBax. 

noHiDKCHHoe craTimecKoe AaBJieHMe rasa b soHe o6pa6oTKM noBepxHOCTM, no oTHomeHMK) k 
CTaTimecKOMy AaBJieHMio 0Kpy>Kai0LMeM cpeAbi no3BOJi5ieT opraHM30BaTb ecTecTBeHHbif^ npiDioiM 
Hanbinnioii^eii KaMepbi k o6pa6aTbiBaeMo£^ noBepxHOcri/i, mto nosBonneT npocTbiMi/i TexHi/mecKMMM 
cpeACTBaMM o6ecneMMTb repMeTMHHOCTb coeA^HeHM^ HanbiJi»K>Li^e£^ KaMepu c o6pa6aTbiBaeMoj^ 

nOBepXHOCTbK). 

06Ha)KeHi/ie ocnoBHoro MaTepi/iana o6pa6aTbiBaeMoi^ noBepxHocTi/i npi/i ee noAroTOBKe nosBOJineT 
AonojiHMTeJibHo yjiyMUJiiTb aAresMio Hanbin^ieMoro cno^i m o6pa6aTbiBaeMOM noBepxHocTn. 
VAaJieHne ocTaBLuef^c^i nocJie o6pa6oTKM noBepxHOcru B3BecM nopouJKOB b rase m npoAyicroB 
HacnoeHMM m3 30Hbi o6pa6oTKii noBepxHocri/t no3Bon?ieT, Bo-nepBbix, ynymui/iTb SKonornMHocTb 
npoLiecca o6pa6oTKM, a, Bo-BTopbix, cosAaeT ycnoBM^ An;i noBTopnoro McnojibsoBanMs^ ocTaBUMxc^i 
pacxoAHbix MaTepnanoB, hto cyLi^ecTBeHHo yjiyHLiiaeT SKOHOMMHecKMe noKasaTeiiM. 
TaKMM oSpasoM, AOCTuraeTCfl saflBneHHbiCi TexHi/mecKMM peayjibTaT. 

npeAJio>KeHO TaioKe ycTpoMCTBO o6pa6oTKM noaepxHOCTM m^enm, BKJiiOHaK)ii4ee pacnbmflioii4Mt^ 
ysen ^n9\ HaHeceHM5i noKpbiTi/i5i, BbinoJinenHbiM b bmas paaroHHoro CBepxaByKOBoro conna co cpeACTBOM 
noABOAa pa6oHero raaa-HocnTe/i^i m cpeACTBOwi BBOAa raaonopouiKOBOM CMecu b pacnbinnioiAMM yaen m 
□MTaTeJib-AoaaTop. OTJiHHMTeiibHoi^ oco6eHHOCTbK) npeAJio>KeHHoro ycTpoi^cTBa HBJifleTCfl to, mto oho 
AonoJiHUTeiibHO CHa6>KeHo pacnbiJifiroLi^MM yanoM noAroTOBKM noBepxHOCru k nocneAyK)LMeMy 
HaHeceHHK) noKpbiTM5^, BbinojiHeHHbiM TaioKe b bi^a^ paaroHHoro CBepxaByKOBoro conna co cpeACTBOM 
noABOAa paGonero raaa-HOcnTeji^i, cpeACTBOM BBOAa raaonopoLUKOBOM cMecii b pacnbiJiniOLUM^ yaeji \a 



ocHaiMeHHbiM nviTaTeneM-AoaaTopoM, npi^ 3tom Ka)i^biM m3 pacnbui^itouAkix ysjiOB noMeu^eH b 
OTAejibHyK) KaMepy, CHa6)KeHHyK) naTpy6K0M yf\aneHv\9\ ssBecki wacTnq m3 soHbi o6pa6oTKM m okhom, 
pacnoJio>KeHHbiM raK, MTo6bi ocesan nmm con/ia npoxoAMxia nepes nxiomaAb OKHa, a pacnbmfiK)Li4Me 

ySJIbI KMHeMaTMMeCKM CB^SaHbl Me)KAy CO6OM. 

/lonojiHUTejibHo npeAJiaraercji Kaiuiepy BbinojiHj^Tb 113 raaonxioTHoro n/iaTepnajia. 
flonoJiHMTejibHO npeAJiaraerc^ Kaiuiepy CHa6)KaTb sByKOnsoJikipyioLUi^M nOKpbiTvieM. 
/^onojiHMTe/ibHo npeA/iaraercfi Bbino/iHs^Tb KMHeMan/iHecKyK) cB^iab c aiieMeHTOM ct)i/iKcaLJii/iM. 
AonojiHMTe/ibHO npeAJiaraeTC5^ Bbino/iHs^Tb KHHeMaTimecKyio CB5i3b c aneMeHTOM CMeiiieHi/in conen 
OTHOCMTeJibHo APVr Apyra. 

AonoJiHMTeJibHO npeAiiaraercfi CHa6)KaTb Kaiviepy repMerkiaMpyiOLiiiiM MexaHnan/ioM. 
jllonoJiHMTeJibHO npeAJiaraeTC5^ cHa6)KaTb Kaiviepy MexaHii3M0M ^n9\ npii>KiiMa Kan/iepbi k noBepxHocTii 

AonojiHureJibHo npeAJiaraeTC5^ CHa6)KaTb KaMepy MexaHii3M0M nepeMeLi4eHii5q Kan/iepu no noBepxHocTM 
M3Aejiuifl. 

flonojiHMTejibHo npeAJiaraerc^ BbinojiH^Tb Kaiuiepbi c coeAMHeHHbiMn CMe>KHbiMii creHKaMii. 
HaJiMHMe AonojiHMTejibHoro pacnbiJifliomero ysjia pn^ noAroTOBKn nosepxHocTM k nocjiCAyiomeMy 
HaHeceHMK) noKpbiTUfi no3BOJi?ieT Becru OAHOBpeivieHHo noAroTOBKy noBepxHocxni k HaHeceHnio 
noKpbiTi/i?! i/i HaHeceHne noKpbiTnyi Ha noAroTOBjieHHyK) nosepxHOCTb. 3to nosBO/iyieT o6ecneHiiTb 

B03M0}KH0CTb 06pa60TKM nOBepXHOCTI^, HaX0mRU\e\/\C9{ nOCTO^HHO nOA B03Aeb1CTBMeM BpeAHblX BHemHUX 

ct)aKTopoB, He BbiBOAH npM 3T0M M3Aeni/ie M3-noA B03AeiiCTBi/in 3tmx cjsaKropoB, i/i nonyMaTb npi/i stom 
noKpbiTMfl caMoro SbicoKoro KaMecTBa. 

BbinojiHeHne pacnbmflioii4ero yana a^^ noAroTOBKn nosepxHocTn b bmab pa3roHHoro CBepxaByKOBoro 
conna nosBonaeT o6ecneMMTb noAroTOBKy noBepxHOCTw c Heo6xoAMMbiM KaMecTBOwi m oSecnemub 
noBTopaeMocTb ipaeKTopuM no noBepxHocru AByxcfjaanbix noTOKOB. 

noMeu^eHMe pacnbijis^ioLiiMx y3JiOB b OTAeiibHbie Kan/iepbi, cHa6>KeHHbie narpySKaMM yAa/ieHnq BSBecM 
wacTMu M3 30Hbi o6pa6oTKM, c OKHaMM, Hspea nnoLAaAb KOTopbix npoxoAMT oceBafl nmm cone/i, 
noaBOJifler npeAOTBpaTHTb nonaAaHne ncnonbaoBaHHbix b npoqecce o6pa6oTKM noBepxHOcru nopouKOB 
M yAaneHHbix c noBepxHOCTn BeiAecTB b 0Kpy>KaK)LAee npocTpancTBO. 3to o6ecneHMBaeT BoaMO>KHOCTb 
C03AaHMfi noHM>KeHHoro CTaTHHecKoro AaBJieHna Bhyrpn Kaiviep no cpaBHeHnio c AaBJiewneM 
0Kpy)Kaiou4e^ cpeAbi. 3to raioKe no3BOJi5qeT Mcnojib30BaTb nopoLUKM noBTopno, yjiyHLija5^ aKOJiorMHecKMe 
M aKOHOMi/mecKMe noKasajenw TexHonori/iM o6pa6oTKM noBepxHocrw npi/i i/icnonb30BaHMi/i aaflBJienHoro 

yCTpOMCTBa. 

HannHi/ie KHHeMaTi/iHecKnx CBJiaew Me>KAy pacnbmyitOLAi/iMi/i yanaMi/i noasoji^ieT oSecneHi/iTb 
noBTopaeMocTb TpaeKTopuM no noBepxHocTw AByxcJjaaHbix noTOKOB npw o5pa5oTKe nenjiocKMx 
noBepxHOcret^. 

BbinojiHeHne Kawiepbi na raaonnoTHoro MaiepMajia noaBOJifler yjiyniuMTb M30JiflMMK) Mewy 
npocTpancTBOM Bhyrpn m bhs Kaiviep. 

BbinojiHeHMe KaMepbi co aByKoiiaoni/ipyK)LAMM noKpbiTMSM noaBOJifler cyLi^ecTBeHHO noHiDKarb ypoBeHb 
LuyMa, HTO oneHb Ba>KH0 b 3aMKHyTbix npocipaHCTBax. 

Ha/lMHMe B KMHeMaTMHeCKOM CBfl3M SJieMeHTOB (|)MKCaMMM n03B0JlfleT ynpOCTMTb 06pa60TKy njlOCKMX 
nOBepXHOCTSM. 

HannMne b KHHeMaTi/mecKOM cBfian anewieHTOB cMeiueHUfi conen oTHOCi/iTenbHo APyr Apyra noaBonaer 
ynpoiAaTb o6pa6oTKy we nnocKi/ix noBepxHOcreM. 

repMeTM3MpyK)miiii MexaHM3M \a MexaHM3M An9\ np^^KMiwia KaMepbi k noBepxHocTM v\3penv\^ no3BOJi»K}T 
npeAOTBpaTMTb Bnmme OKpy>KaK)meM cpeAW Ha npoqeccbi o6pa6oTKM, ycrpaHMTb Bbi6poc nopoiuKOBbix 
MaTepna/ioB b 0Kpy)KaK)LAyK) cpeAy. 

MexannaM nepeMeii4eHM5i Kaiviepbi no noBepxHocTn naAennfl noaBOJiaei aaAasaib Heo6xoAMMyK) pm 
npoqeccoB o5pa6oTKM cKopocTb ABM)KeHMfl, nojiynaTb paBHOMepHwe no TOJimMhe noKpwTMfl, ycrpaHMTb 
Bfin^HMe HejioBenecKoro ct)aKTopa. 

Bbino/iHeHkie KaMep c coeA^HenHbiMM CMe)KHbiMii creHKaMM noaBOJi5qeT npeAOTBpaTMTb B03Aei!iCTBiie 

BHeiuHMx cjDaKTopoB Ha noAroTOBneHHyro nosepxHocTb b npoMe)KyTKe BpeMeHi/i Me>KAy noAroTOBKOM 

noBepxHocTM I/I HaHeceHMeM noKpbiTUfi, ycTpani/iTb BJinflHue AByxc^aanbix noTOKOB Apyr Ha Apyra. 

CoBOKynHOCTb nepem/icnenHbix cyiAecTBenHbix npi/ianaKOB noaBOJifleT AOcrwMb aaasjieHHui^ peiuaewoM 

TexHMHecKOM aaAanew TexHunecKUM pesyjibTai. 

Cnoco6bi ocyLi^ecTBJiflioT, a ycTpoj^cTBO paSoraer c/ieAyiOLMiiM o6pa30M. 

Ha cJ)Mr.1 npeAcraBnena 6noK-cxeMa ocHOBHbix yanoB ycrpoMCTBa, na (})Mr.2 - o6u\)Aih bma 

noAroTaBJiMBaK)Li4ero 1/1 HanbmfiK)LAero yanoB ycrpoMCTBa. 

FlpeAnaraeMoe ycrpoMCTBo coAep)KMT mctohhmkm noAaHi/i 1 OKaroro raaa /BoaAyxa/ m aneKxpunecKOM 
aneprMM 2, coeA^HenHbie c 6jiokom ynpaBJieHM^ 3 nHeBMaTMwecKMMii m aneKipimecKMiviM napaMerpaMU 
npouecca o6pa6oTKM. FlyjibT 3 ynpaBjiennfl napaMerpaMM coeAWHen c HarpeBaTe/iew raaa 4, 
nuTajeneM-AoaaTopoM 5 npunyAHTenbHOM noAaHn nopoLUKOBoro Marepi/iana b Hanbrn^wiAUM yseji 6, 
CMOHTupoBaHHbiM Ha noABM)KH0M raao-LuyMOM30JiMpyK)LAeii KaMepe 7, coeAHHeHHOM c cucTeMOM 
acnupaui/iM 8. Bjiok ynpaBJieHun 3TaK>Ke coeA^HeH c HarpeBare/ieM ra3a 9, y3JioM 10, 



noAroTaBJiMBaK)U4MM noeepxHOCTb o6pa6oTKM, CMOHTkipoBaHHbiM Ha noABM)KHOM raso- 
LuyMOMsojiMpyiou^eM Kaiviepe 11, coe^MHeHHOM ccMcreMOM acnMpauMM 12 m niiTaTerieM-AOsaTopoM 13, 
coeflMHeHHbiM c KopnycoM yana 1 0. CoeflUHeHMbie Me>KAy co6om ruSKOM cBfisbK) Kaiviepbi 7 m 1 1 c 
paaMeu^eHHbiMM Ha hmx ysnaivii^ 6 m 10 o6pa3yK)T o6u\m noAroTaBXii/iBaiOLMiiii noBepxHocTb m 
Hanbiji5qK)Li4MM noKpbiTue 6jiok, KOTopbiii nocpeACTBOM npM>KMMHoro poJiMKa 14 nepeMeLMaeTcn c 
onpeAe^eHHOii cKopocTbio b saAaHHOM HanpaBxieHUM no noBepxHocm o6pa6aTbiBaeMoro ui^e/iM^i 15. 
rioAroTaBJiMBaioiqee noBepxHocrb m HanbiJiaioiiiee noKpbiTi/ie ycrpoMCTBO (c|3Mr.2) coctomt ms 
Hanbin5iK)inero 6noKa A v\ noAroTaBJiUBawDLuero noBepxHOCTb 5noKa B. HanbmjiK)Li4MM 5noK A coAep>KMT 
narpySoK 16 noAann narpeToro rasa /BOSAyxa/, narpyeoK 17 noAann BSBecu HacruM b Kaiviepy 18 
BbipaBHuiBaHi/15^ rasoBoro noTOKa ui ycKopnioiMee CBepxasyKOBoe conno 19, coeAi/iHennbie Kpene>KHbiM 
sjieMeHTOM 20 c KopnycoM noABii>KHOM raso-LuyMOMaonnpyiOLMe^ KaMepbi 7, KOTopa^ nocpOACTBOM 
repwieTManpyKDiMMx BannKOB 21 nepewieiMaeTcy* no noBepxHOcrw o6pa6aTb!BaeMoro v\zf\em^ 15. Taao- 
LuyMOMsoni/ipytOLuayi Kaiviepa 7 ocHaLqeHa narpySKOM 22 yAaJieHn^i BSBecu ne oca>KAeHHbix nacTHM 
nopoLUKOBoro MarepMaria na o6pa6aTbiBaeMyK) noBepxHOCTb b ckicreMy acnupaunn 8. 
noAroTaBJiMBaK)LAkif^ noBepxHOCTb 6jiok B coAep>KMT narpySoK 23 noAami noAorperoro rasa /B03Ayxa/, 
naTpy6oK 24 3>KeKL4MM a6pa3MBHoro Marepna/ia b KaMepy 3>KeKL|iiki 25 c ycKop^toiMMM cohjiom 26, 
coeAMHeHHbie Kpene>KHbiM a/ieMehTOM 27 c KOpnycoM hoabidkhom raso-LuyMonsojii/ipyKDLi^eM KaMepbi 1 1 , 
KOTopayi TaJOKe nocpeACTBOM repMeTi/iai/ipyroiAnx BannKOB 21 nepeMeu^aeTC^ no noBepxHOCTn 
o6pa6aTbiBaeMoro ]A3fl,env\9\ 15. ra3o-LuyMOM30JiMpyK)LAafi KaMepa 11 ocHaLAena narpyOKOM 28 
y^a^eHv\9\ B3Becii a6pa3iiBHbix nacTMM b cMcreMy acnupaMMn 12. CoeAHHeHuie Hanbin^iioLAero 6jioKa A m 
noAroraBjiMBaiOLAero noBepxHocrb 6ji0Ka B Me?KAy co6om npoMSBOAMTc^ KMHeMaTimecKMMii 
Kpene>KHbiMii ajieMeHraMn 29 m 30, nosBO/iqiOLAMMM 6ji0KaM A m B CMeiAaTbc^ OTHOCHTeiibHO Apyr Apyra 
Ha HeKOTopbiM yroji, mto Heo6xoAMwio npn o6pa6oTKe KpuBonnHeMHbix noBepxHOcrew. flpn o6pa6oTKe 
npoTfl>KeHHbix M KpynH0ra6apMTHbix vizfl^enm Mcnojib3yK)T npn>KMMHOM ponnK 14, KOTopbiM c 
onpeAejieHHbiM ycuiJii/ieM v\ CKopocTbio nepeMeiAaer noAroTaBni/iBatoiAee noBepxHOcrb i/i HanbiJiniOLLiee 
ycTpoMCTBo no noaepxHOCTM o6pa6aTbiBaeMoro M^AeJin^- 
YcTpoMCTBO pa6oTaeT cneAyKDiAWM oGpaaowi. 

fas /BOSAyx/ noA AasnemeM 1/13 i/icroHHUKa noAani/i 1 OKaroro rasa m aneKrpuMecKafl aweprufi ot 
MCTOHHMKa 2 sjieKTpMHecKOM 3HeprMM nocTynaK)T B nyjibT 3 ynpaBJienna, rAe npowsBOAHT mx 
peryjii/ipoBahkie ao Heo6xoAi^Mbix zna^enm. \A3 nyjibra 3 ynpaBjieHii5^ ras ui anefapMnecKa^i aneprM^ 
noAajOTCfl b narpeBaTenb 4 rasa, rAe nponasoAflT ero narpeB ao Heo6xoAMMOi^ a™ HaneceHUfl 
noKpbiTMfl TeMneparypbi. Ha HarpeBarenyi 4 raaa no rpySonpoBOAy noAorperbiM raa nepea naTpy6oK 16 
noAani/i narperoro raaa nocrynaer b Kawiepy 18 sbipaBHUBaHUfl raaoBoro noTOKa i/i ncTeKaer nepea 
ycKopflJOLAee CBepxaByKOBoe conno 19 b raao-iuyMOnaojiMpyioiAyK) Kaiviepy 7 na noBepxHocTb 15 
o6pa6aTbiBaeMoro MaAexiM^^. TaioKe na nyjibra 3 ynpaBjiehun raa ii dxiefcrpimecKaq ahepruiq noAaiOTc^ b 
NarpeBaTenb 9 raaa, rAe nponaBOA^T ero noAorpeB ao Heo6xoAHMOM npouecca ocyiuKM m 
ycKopeHMfl HacTMM aSpaauBa TeMneparypbi. floAorpeTbiM raa no narpyOKy 23 noAann noAorperoro raaa 
nocTynaeT a KaMepy 3>KeKi4MM 25, McxeKayi nepea ycKoparoiAee conno 26 b raao-LuyMOnaoni/ipyioiAyK) 
KaMepy 11 na noBepxnocTb 15 o6pa6aTbiBaeMoro i^aAeriM^^. ripn AocTii>KeHMM Heo6xoAMMbix 
napaMerpoB raaoBbix noTOKOB b ycKop^tciAMX connax 18, 25 noAaiOT AaBJieHne b ni/iTarenb-AoaaTop 5. B 
nHTaxene-AoaaTope 5 npuHyAnrenbHOM noAani/i nopoiuKOBoro Marepnana nponcxoAUT noAXBaTbiBanne 
MacTMU Marepnana noKpbiTHH BoaAyiiiHbiM noTOKOM, noAaMa mx no naipyGKy 17 sasecM MacTMi4 b KaMepy 

1 8 BbipaBHMsaHi/ifl raaoBoro noTOKa i/i AanbHeMiuee mx ycKopeni/ie b ycKop^iOLAeM CBepxaayKOBOM conjie 

19 AO CKopocreM, Heo6xoAMMbix a^^ ct)opMi/ipoBaHi^^ noKpbiTM^i. VcKopeHHbie ramM oSpaaoM MacTi/ii4bi 
Marepnana noKpbiTMfl AOCTMraiOT noBepxHOcru o6pa6aTbiBaeMoro ynacTKa naAe/iMfl, coyAapniOTCfl c 
HUM, cpopMnpyyi noKpbiTi/ie. flpn noAane noAorperoro raaa na NarpeBaTenb raaa 9 no naTpy6Ky 23 b 
ycKopjiiOLAee conno 26, b KaMepe 25 3>KeKL4MM coaAaercfi paape>KeNMe, hto npuBOAUT KTeHeHi/iK) 
raaoBoro noTOKa c aGpaanBHbiM MarepnanoM na nuTaren^-AoaaTopa 13 Mepea narpyGoK 24 b KaMepy 
25, noAXBaTbiBaHMK) a6paaMBHbix nacTi^M noAorperbiM raaoBbiM noTOKOM ui paaroHy mx b ycKop^iouteM 
conne 26. VcKopeHHbie raKkiM oSpaaoM naciiiMbi aSpaanBHoro Marepiiana m Harperoro ao Heo6xoAMMOM 
TeMneparypbi raaa, coyAapajicb c noBepxNocTbio o6pa6aTbiBaeMoro i/iaAenn^, OHi/iiAaioT m ocyiuaiOT 
ynacTOK noBepxHOcru, noAroraBnuBa^ ero k npoqeccy NaNeceNi/ib noKpbiTi/ia. flocne BbixoAa Na 
aaAaHHbie napaMeipb) npoqeccoB o6pa6oTKM noBepxNocTn naAeni/i^, npi/i>Ki/iMNbiM poni/iKOM 14 
ycTpot^CTBO nepeMeiAaJOT c onpeAeneHHOM cKopocibK) b HanpaBneHnn o6pa6aTbiBaeMoro yHacTKa 
TaKUM o6pa30M, MTo6bi npoqecc HaHeceHM^ noKpbiTM^ HanbiJi^K)iAi/iM yanoM 6 npoi/iaBOAi/incn Ha 
oHMiAaeMyK) m ocyLuaeMyio b 3to BpeMs noBepxnocTb yanoM 10 o6pa6oTKM. FepMeTi/ianpyiOLMi/ie BanMKM 
21 o6ecnemiBaK)T nepeMeiueHne ycrpoMCTBa no noBepxHOCTui oGpaGajbiBaeworo \Az^env\9\ 15 m 
AOcraTOHNyK) repMernMHocTb Me>KAy noBepxNOCTbio i/iaAeni/ia 15 i/i raao-LuyMonaonnpyioLMUMM KaMepaMM 
7, 1 1 , na KOTopbix nponaBOAMTCfl yAanenne ocTaioHHOM Baaecu Macrnu b raae no narpySKaM 22, 28 
yAaneHMfl bsbboa npn AaaneHMM nvme AaBneniifl 0Kpy>KaK)LAeM cpeAbi b paaAenbHbie CMcreMbi 
acnupaMMM 8, 12. flocne aaBepmeHnyi npoqecca o6pa6oTKM noBepxHOcri/i ynacTKa i/iaAennJi OTKniOHaiOT 
noAany OKaroro raaa m sneKrpuHecKoro nuTaNna. OcTaTOHHbiM nopoLuoK m a6paaMBHbm Marepwan na 



CMCTeM acnupaMbiii 8, 12 nocne npocyiuKM, cenapauMM m o6pa6oTKM bo3mo>kho noBTopHo McnoJibsosaTb 
B onncbiBaeMbix npoMeccax. 
ripuMepbi pea;iM3aL4MM M3o6peTeHHfl 

MeTajiJioKOHCTpyKMMfl pacnojio>KeHa b oTKpbiTOM boahom npocipaHCTBe. HaM6ojiee cnjibHOMy 
BOSAeMCTBuiK) Koppo3MM noABepraeTc^ HaABOAHa^i MacTb MeTanjiOKOHcrpyKUi/iM m 30Ha nepexo^a Bo^a- 
aTMOcc|)epa, nepi/iOA^iHecKii CMamiBaeMa^i boaom BCJieACTBue npMJiMBOB-oTjiMBOB m sojiHeHi/i^i boahom 

n 

noBepxHocTM. 0Kpy>KaK)Li4Me aTMocc|DepHbie ycjiOBiifl: BJia>KHocTb 100%, reMnepaiypa B03flyxa +30 C. B 
peanbHbix ycnoBMJix HaABOAHaJi Macrb noBepxHocTM MeTanJiOKOHCTpyKi4MM noKpbiTa Bna>KHbjM cnoewi 
coneBbix OTjio>KeHi/iM M 0KI/ICJ10M ivieTajiJia pa3Jii/iMH0M TOJiLAMHbi ]A cocTaBa, 30Ha nepexo^a noKpbira 

BOAOpOCn^MM, paKyLUeMHMKOM, CX>JieBblMUI 0TJ10)KeH1151MM M CnoeM 0K11CJ10B TaiOKe paS/IMMHO^ TOJILAMHbl 

n cocraBa. Heo6xoAbiMo lOMecTBeHHo omicTifiTb ao ocHOBHoro Meranna noBepxHOCTb KOHcrpyKi^i/iM i/i 
HaHecTM Ha ary oMMLueHHyK) noBepxHOCTb KaMecTBeHHoe 3aiAMTHoe noKpbiTue, npenflTcrsyioiAee 

K0PP03MM, BbI3BaHH0M BJIM^HMeM OKpy>KaK3LJ4eM CpeAbl. 

1 . 06pa6oTKa HaABOAHOM Macru MeTajiJioKOHcrpyKUi/iM. 

OnpeAen^eM npM6opoM mjim MexaHi/mecKi/iM cnoco6oM ycpeAHeHHyK) Tonii^MHy m njiOTHocTb HacnoeHMM, 

X n X 

ecjiM 3T0 B03M0>KH0. Mcnojib3yfl MMniipuMecKyKD cfiopMyny V=L ap g/m, onpeAeraeM cKopocrb 
nepeMeu\eH]A9\ ycTpoMCTsa o6pa6oTKM noBepxHocTH BAOJib o6pa6aTbiBaeMoro yMacTKa. noMeiAaeM 
ycTpoMCTBO Ha 06pa6aTbiBaeMyK) noBepxHOCTb, npM>KMMaeM Kaiviepy k o6pa6aTbiBaeMOM noBepxHOCTH 
npiDKMMHbiM ycTpoMCTBOM, HOAKHJOHaeM MCTOHHMKM 3HeproHOCMTeJieM, 3acbinaeM B nMTaTenb-A03aTop 
Macmqbi a6pa3iiBa, noAKniOMaeM MexaHM3M nepeivieLAeHMfl m npoM3BOAMM npo6Hbi£^ 3anycK c stoC^ 
CKopocTbK) nepeMeiAeHMJi. Ha ocHOBaHi/in no/iyMenHbix pe3y/ibTaT0B npoM3BOAMM KoppeKTupoBKy 
cKopocTM nepeMeiAeHMfl. B c/iyMae yBe/iMMenHOM rnySnHbi ynoca Marepnajia BbisBaHHOM HeTOMHocTbK) 
onpeAeneHMJi nnoTHOCTM w tojiiumhw cjio^, yBejiMMMBaewi jiMHewHyK) CKopocTb na BeJiMMWHy hcji/hgp, rAe 
hen - TOJiLAMHa HacjioeHM^, a hap - pea/ibHo nojiyneHHa^i rjiySnHa 3po3MM. B cnynae HeAOcraTOMHof^ 
mySnHbi, yMehbiuaeM CKopocTb na BejiMMUHy, HaMAeHhyio m sToro >Ke cooTHOiueHMfl. OnpeAenuB 
peajibHyKD CKopocTb nepeMeiAeHMfl, 3aAaB HeoSxcAMMyro ToniAHHy noKpbiTu?!, onpeAe^i^ieM pacxoA 
nopoLUKOBoro Marepnana 1/13 g=m/t, tab m - Macca nopoLUKOBoro Marepna/ia na eAUHUMy noBepxHocTM, 

XX X 11 

onpeAejifleMyK) m3 m=q S hnoKp noKp. ta© q - n/iOTHOCTb nopoiuKOBoro Marepuana noKpbiTHfl, S - 

nnoiAaAb HanbineHUJi, h - ToniAMHa c|DopMMpyeMoro noKpbiTMfl, ^noKp=L/(L-3f) - HaMAeHHoe 
sKcnepuMeHTanbHO oTHOLueHne ni/iHeMHoro pa3Mepa n^iTha o6pa6oTKi/i k 3c|)c})eKTiiBH0My nnHeMHOMy 
pa3Mepy nanbrnjiioiAeM ra3onopoLUKOBOM crpyn, f=(1,0-1,2) mm - TOJiLAHHa npucTeHOMHoro cno9\ 
TopMO>KeHM$i HacTiiu B ra3e ycKop5iK)LAero cx)njia 14/, t - apeM^, onpeAe/i^eMoe m3 HaMAeHHOM paHee 
CKopocTn nepeMemeHM5i. OnpeAeuMB napaMerpbi o6pa6oTKM noBepxHOCTM, npoMSBOAMM KOHTponbHyio 
o6pa6oTKy noBepxHOCTn c 3aMepoM ToninnHbi HaHeceHHoro noKpuTi/ifl. 
06pa6oTKa nepexoAHOM 30Hb! 

MexaHMMecKMM o6pa30M y6i/ipaeM Ha noBepxHocTn nepexoAHOM 30Hbi BOAopocjin, paKyiueMHUK m Apyri/ie 
HenjiOTHbie HacnoeHHj* ao o6Ha)KeHM5i nnoTHbix ocaAOMHwx cnoes. OnpeAen^ieM cpeAHJoro TOJiiAMHy 
ocaAOMHoro cjio^i, ero npM6jiM3i/iTe;ibHbiM cocraB i/i CKopocTb nepeMeiAeHM^ ycrpoj^cTBa. FlpMcoeAHH^eM 
ycTpoMCTBO K o6pa6aTbiBaeMOM noBepxHocm, noAKnroMaeM sHeproHocnTe/iii, 3acbinaeM a6pa3MB 
(nopoLuoK A^^ noAroTOBKM noBepxHOCTii) b nuTaTenb-AOsaTop, npM>KMMaeM Kawepy npuDKwwHbiM 
MexaHii3M0M, 3aTeM BioiKDMaeM CMCTeMy acnupaMi/in, co3AaBafl pa3pe>KeHMe b ra30M3onMpyK)LAeM 
KaMepe, BiaiK)MaeM MexaHM3M nepeMeLMehH^i m npoi/i3BOAMM npoSHbiM 3anycK. fla/ibHeMLiiMe Ae^CTBM^ 
onucahbi B npeAbiAyiueM npuMepe. 
KoHKpeTHbiM npuMep 

06pa6aTbiBaeMafl nosepxHOCTb MeTa/iJioKOHCTpyKUMn noKpbiTa BJia>KHbiM cnoeM M3BecTKOBoro 
coxieBoro HaneTa m p>KaBMMHbi tojilamhom h=1 mm. PjABMerp n^yrna o6pa6oTKM D=10 mm. SposMBHa^ 

a 

o6pa6oTKa npoM3BOAMTC5i AByxct)a3HbiM noTOKOM npM TeMneparype +80 C, CKopocrbio ra30Boro noTOKa 
M=1 , pacxoAOM a6pa3MBHoro MarepMa/ia g=0,3 r/ceK m rpaHyjiOMerpuMecKOM pa3Mepe nacrMM d=500 

X X 

MKM. OnpeAeiiMM Maccy yAanfleMoro cjioa H3 n^THa o6pa6oTKM nn=q S h, rAe q=2,7 r/cM^ - cpeAHflfl 
nnoTHocTb cno9\ 3po3MBHOi^ o6pa6oTKM, S=78,5 mm^ - njioLuaAb n^THa o6pa6oTKM, h=1 mm - TO/iLAHHa 

X XX 

nflTHa o6pa6oTKM. noAcraBfiflJi SHaMeHMJi, onpeAenfleM m=2,7 10"^ t/mm^ 78,5 mm^ 1 mm=0,21 r. 



X n X n X 

JlMHei^Hafl CKopocTb nepeMemeHMfl cocraBUT V=L \p g/m, rAe ■3p=(L-6d)/L=(10-6 0,5)/10=0,7 m3 

X X 

SToro V=0,3 r/ceK/0,21 r 10 mm 0,7=10 MM/ceK unM 600 mm/mmh. npoii3BeAfl KOHTpoJibHbiM 3anycK c 

BbNMCJieHHOM CKOpOCTbK) nepeMeL14eHM51 10 MM/ceK, npOM3BOAMM 3aMep rJiy6MHbl 3p03MM. Ha 0CH0BaH14l1 



saMepa nojiyHUjiM h=1,2 mm, mto npeBbimaeT Heo6xoAMMyK) my6MHy o6pa6oTKM Ha 0,2 mm. 
npoM3BOflMM KoppeKTupoBKy cKopocTM nepeMeii^eHMfl Ha senmmy hcji/h3p=1 mm/1,2 mm=0,83, hto 
cocTasMT V=10 MM/ceK/0,83=12 MM/ceK. flji5q HaHecennji noKpbiTii5i tojili4mhom h=100 mkm=0,1 mm 
onpeAe/iMM Heo6xoAMMyK) Maccy nopouJKOBoro MaTepuaJia, nanp^iviep i4MHKa, na njiou4aAb n^iTHa 
HanbiJieHM^i S=78.5 mm^, v\Me\ou\m JiMHeMHbiM pasMep L=10 mm m3 cjsopMyjibi 

mnoKp=q^ hnoKp^'^noKp=7.1 r/MM^ 10''^78,5 mm^^O.I mm^ 1,43=0,79 r, rAe 'lnoKp=L/(L-3f). 

X X 

Onpefle/ifleM pacxofl nopoujKa MUHKa g=m V/L=0,79 r 12 MM/ceK/10 mm=0,94 r/ceK. flocjie 
onpeAejieHM^i Bcex HeoSxoAHMbix napaMeTpoB, npoiiSBOAUM o6pa6oTKy noBepxHocru \A3j:\enm. 
ripuMep 2 

06pa6aTbiBaeMa;i )KeJie3o6eTOHHa;i KOHCTpyKMUfi noKpuTa oca>KAeHHbiMi/i 113 0Kpy)KaK)Li4eM cpe^bi 
HacnoeHM^MM c rnyGmoi^ npoHiiKHOBeHM;i B/iam b nopbi h=1,5 mm. J^i/iaMerp n^iTHa o6pa6oTKki 6=10 

MM, n/ioinaflb nyiTHa o6pa6oTKM S=78,5 mm^, Tewnepaiypa flByxcfDasHoro aOpasnBHoro noioKa +100 C, 
CKopocTb ra30Boro nOTOKa M=1, pacxofl aSpasnsHoro Maiepna/ia g=0,3 r/ceK, rpanyjioMeTpuHecKHM 
pa3Mep HacTMM a6pa3MBa d=500 mkm, cpe^Hm n/iOTHocTb Hac/ioeHU^ q=2,4 r/cM^. Macca yAanfieMoro c 

XX X n X 

noBepxHocTi/i cno9\ njirna o6pa6oTKM m=q S h=0,28 r, JinneMHayi CKopocTb nepeMeineHnyi V=L 'gp 
g/m=7,5 mm/cck. floc/ie npoBeflennyi KOHTpoJibHoro sanycKa dpaKTmecKa9\ rjiy6MHa sposnn cocraBUjia 

h=1,2 MM. ripOBOflMM KOppeKTHpOBKy CKOpOCTM hc^/^^p=^ ,25, HTO COCTaBMT V=6 MM/ceK. fljlfl HaHeceHMfl 

noKpbrrii5i vi3 an\0M\Am9{ TO/iLiiMHoi^ 200 mkm onpeAenMM Maccy nopoiuKOBoro aJiK)MiiHii^ na nnomaAb 

X X X n 

nyiTHa HanbiJiennfl m=q S h noKp=0,6, waccoBbiM pacxofl cocTasnT g=m\//L=0,36 r/ceK. SaflaB 
HeoGxoAMMbie napaMeTpbi, npoMSBOAMM o6pa6oTKy noBepxHOcrii )Kejie3o6eTOHHoro M3AeJiM;i. 
ripMMep 3 

BoccraHOBneHne nopa>KeHHoro Koppo3MeM ynacTKa MeTaJiJiOKOHcrpyKMUM ao HanaJibMbix pa3MepOB. Ha 
noBepxHOCTM v\3ner\v\9\ KaBepna Kopposnn rjiy6MH0M 5 mm, AnawerpoM 10 mm, \AMe\ou\a9\ (j)opMy Konyca 
CTOJiiMMHOM ono^ oKHcnoB /p)KaB'm/iHbi/ h=0,1 mm. CoBMeiuiaeM ycKop5»K)iuiee aSpaawsHbie MacTWUbi 
conjio c KaBepHof^ Koppo3iiii ii npoBOAUM 3po3iiBHyK) o6pa6oTKy KaBepHbi AByx(|)a3HbiM hotokom c 

B 

napaMerpaMM: T=20 C, M=1, g=0,3 r/ceK, d=500 mkm. Macca yAa/ifleMoro cjioa okmcjiob m=0,3 r, 
BpeM9\ o6pa6oTKM t=1 ceK. OnpeAeJiJieM Heo5xoAHMbiM pacxoA nopoLUKOBoro MBJepmna fl/\9\ 
BoccraHOBneHnyi KaBepHbi m=1,02 r. SaflaeM pacxoA nopoLUKOBoro Marepnajia g=0,5 r/ceK i/i 
onpeAenyieM BpeMJi HanbmeHi/iyi t=2,04 ceK. CoBMei^aeM ycKopyiraii^ee nacTHMbi Marepi/ia/ia noKpbiTn^i 
CBepxsByKOBoe conno c noAroroB/ieHHOM o6pa6oTaHHOM KaBepnoM m npoBOAi^M HaHecehM^i noKpbiTM^i. 
SareM MexaHimecKMM cnoco6oM yGiipaeM m3jiiilukm HaHeceHHoro Marepiia/ia m BbipaBHMBaeM 
noBepxHOCTb. 

Oni/icbiBaeMoe M3o6peTeHMe nosBonyieT nponsBOAHTb pa60Tbi no o6pa6oTKe noBepxHOCTH 
KpynHoraGapwTHbix MSAennw, wsroTOBfieHHbix m3 pasnwMHbix MaTepwanoB b HeSnaronpujiTHbix BHeiuHnx 

M KJIMMaTMHeCKMX yCJ10BM51X, KaK B OTKpblTOM, TaK V\ B 3aMKHyT0M OS-beMe. 

CoBMecTHa^ 3po3MBHa5i o6pa6oTKa m ocyujKa noAorperbiM ra30BbiM hotokom ynamej c noBepxHOCTM 
o6pa6aTbiBaeMoro M3Aejiii^ 3arp^3HeHM5i b BHAe BnarM, OKCHAHbix nneHOK, pa3niiHHbix opraHMHecKMX m 
MMHepajibHbix coeAHHeHMM, o6Ha)Kayi noBepxHocTHbm cjiom Marepi/ia/ia. OAHOBpeMeHHoe c stmm 
npoMeccoM HaHeceHi/ie nopoLUKOBoro noKpbiTnyi na ary OHmi^eHHyKD n noAroTOBneHHyra noBepxHOCTb 
no3BOJifleT nojiynaTb noKpbiTn^i c yjiyHiueHHOM crpyKrypoM Ses nepexoAHOM okcmahom 30Hbi /Marepnaji 
M3AeJiMfl - MacTML^a noKpbiTnq/ c yBenimeHHot^ aAre3iiet^ m 6onee bwcokum K03<t)d[)MUMeHT0M 
Mcnonb30BaHi/i5i MarepnaJia noKpbiTi/i^i. V^aneme BSBecM MacTMM a6pa3MBa m nopoLUKa, nocneAyKDi^HM 
MX c6op M BTopi/iHHoe McnojibsoBaHne Ae^iaer npoMecc Sojiee SKOHOMUHHbiM m SKOJiornHecKn HucTbiM. 
PaBHOMepHbie nepeMeii^eHiie ycrpoMCTBa m noAana Hacri/iu b 30Hy o6pa6oTKi/i b aBTOMari/iHecKOM 
pe)KMMe no3BOJi«K)T noJiynaTb paBHOMepHoe no lO/imuHe m OAHopoAHoe no cocraBy noKpbiTne. 
TaKMM o6pa30M, npeAJiaraeMbiM cnocoS m ycrpo^^CTBo a^5i ero ocyLiJiecTBJieHMfl no3BOJi5ieT 
o6pa6aTbiBaTb pasjii/iHHoro BHAa i/i KOHcpurypaMnn noBepxHOCTi/i, KaK KpynHora6apMTHbie, raK i/i 
ManopasMepHbie b HeGnaronpn^THbix yc/iOBUjix /noBbimeHHa^i BJia>KH0CTb, nocTo^iHHoe CMaHMBaHne, 
arpeccMBHafl cpeAa, nepenaAbi reMnepaiyp i/i t.a A TaK m b nponsBOACTBeHHbix noMeii^eHi/iflx. flpOLieccbi 
oSpaSoTKM noBepxHocTM AOcraTOMHo scpclDeKTMBHbi \A aKOHOMMMHbi, oSecneHMBawT BbicoKyra 
npobi3BOAMTenbHocTb ki KanecTBo, paciiiiipfiKrr o6JiacTb McnoJib30BaHiifi o6pa6oTKii noBepxHocTM 
MSAenMM. 
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OOPMYJIA l4305PETEHI4fl 



1. Cnoco6 o6pa6oTKM noeepxHocTn mfxenm, BKr\\o^a\ou\m oflHOBpeMeHHyro noAroTOSKy noBepxHOcru m 
HaHeceHne noKpbiTi/iji MacrnMaMU, ycKopeHHbiMH raaoM flByxcjDasHoro noTOKa, OTnma\ou\\A\AC9\ tsm, wto 
noAroTOBKy noBepxHocru i/i HaHeceHne noKpbiTMji npoBOfl^iT CKaHi/ipoBaHi/ieM noBepxHocri/i pasAeJibHbiMn 
AByxct)a3HbiMM HOTOKaMn c pasHbiMi^ jii4HeiiHbiMi4 CKopocTHMi4 nepeMeiAeHUfl no CKaHMpyeMOii 
noBepxHOCTM 3TMX AByxcjsadHbix noTOKOB, npmeM cKopocTb nepeMeLAeHM5i sbiGnpaioT us A^anasoHa ot 

Vmin=0 J*k*L**^ AO Vmax=1,2*k*L*'^, TAe k=g/m - OTHOtueHne pacxoAa g noTOKa MacTMU, Mcnonbayewibix 
AJi^ noAroTOBKM noBepxHOCTM, k Macce Beu^ecTBa m yAa/i^ieMOro cno^ noBepxHocTM b n^THe o6pa6oTKM, 

L - npoAOTibHbM Jii/iHeiiHbm pasMep n^THa AByxc|3a3Horo noTOKa Ha o6pa6aTbiBaeMO^ noBepxHOcn^, ^ 
=(L-4d)/L - OTHOLueHne 3C|3cf)eKTMBHoro npoAOJibHoro jinHeMHoro pasMepa aroro n^THa k ero jinHewHOMy 
pasMepy, rAe d - MaKCMWianbHbiM rpaHy/ioMerpuMecKUM paaiviep MacTnu, ncnonbsyeMbix ^n9\ noAroTOBKM 

nOBepXHOCTM. 

2. CnocoS no n.1, OTjinnaiOLUMMCfl tgm, hto uaojinpyiOT o6jiacTb o6pa6aTbiBaeMOM noBepxHOCTM ot 
0Kpy>KaK)Li4eM cpeAbi. 

3. Cnoco6 no n.2, omMMawiMMwcji lew, mto m3 MSonwpoBaHHOM ot OKpy>KaioiMeM cpeAW o6nacTM 
o6pa6aTbiBaeMOM noBepxHocTn yAanjitOT ocTaBoiytocji nocne o5pa6oTKM noBepxHocTn BSBecb 
nopoLUKOB B rase m npoAyKTbi HacnoeHi/iM. 

4. CnocoS no n.3, ojnma)Ou\\A\A09\ Tew, mto yAanaeMbje MacTnuw nopoiuKa noKphiTwa McnojibsyiOT 

nOBTOpHO. 

5. Cnoco6 no n.3, OTJinqaioiAMMCfl TeM, mto ncnonbsoBaHHbie AJi^ noAroTOBKM noBepxHOCTn MacrnMbi 
nocne yfxanenm m cenapaqiiM wcnonbsyraT noBTopHo. 

6. Cnoco5 no n.2, OTnma\ou\mc9\ Tewi, mto b naoJinpoBaHHOM ot 0Kpy>Kat0LL4eii cpeAW o5nacTM 
o6pa6aTbiBaeMOM noBepxHocTn cosAaiOT noHM>KeHHoe CTaTunecKoe AaBJieHne rasa no oTHOuieHMio k 
fxasnenvwo OKpy)KaiOLi4ei^ cpeAbi. 

7. Cnoco6 no n.1 , OTnma\ou\mc9\ TeM, mto cKopocTb rasa b AByxc|)asHOM noTOKe, HaHOCflmeM 
noKpbiTue, BbiSi/ipatOT Bbime CKopocTi/i SByKa b rase. 

8. Cnoco5 noAroTOBKM noBepxHOCTn a^^ nocneAytOLuero HaHeceHn^i noKpbiTi/ifl, BKHJOMajOLAi/iii 
o6pa6oTKy noBepxHOCTn MacTMuaMM, ycKopeHHbiMn rasoBbiM noTOKOM, 0Ti}maK)u\mc9\ tbm, mto 
noAroTOBKy npoBOA^T cKaHMpoBaHMeM noBepxHOcru AByxc|3asHbiM noTOKOM, npui 3tom CKopocTb 
rasoBoro noTOKa BbiSnpaiOT us A^^anasona CKopocTeM ot 0,5M ao 1 ,2M, rAe M - mmcjio Maxa, 
rpaHynoMeTpuMecKMM pasMep Bbi6i/ipaiOT us Ananasona ot 300 ao 500 mkm, nnHeMHyK) CKopocTb 

nepeMeiueHMJi njiTHa ycKopeHHbix nacTHU no noBepxHOCTn BbiSnpaiOT us AnanasoHa ot Vmin=0,7*k*L*^ 

flo Vniax=1,2*k*L*^, rAe k=g/m - OTHOiueHMe pacxoAa g noTOKa HacruM, ncnojibsyeMbix flj\9\ noAroTOBKH 
nOBepxHOCTM, K Macce BeinecTBa m yAaraeMoro cjioa noBepxHOCTM b n^THe o6pa6oTKM, L - npoAOJibHbit^ 

jiMHeMHbiM pasMep mjna AByxctasHoro noTOKa Ha o6pa6aTb!BaeMOM noBepxHOcru, ^=(L-4d)/L - 
oTHOLueHMe 3ct)ct)eKTiiBHoro npoAOJibHoro nnHefiHoro pasMepa 3Toro n^THa k ero nnHe^HOMy pasMepy, 
rAe d - MaKcuMajibHbiM rpaHyjioMeTpimecKM^ pasMep wacTMM, ncnoiibsyeMbix A^n noAroTOBKi/i 

nOBepXHOCTM. 

9. Cnoco6 no n.8, OTnma\ou\mc9\ TeM, mto b KaMecTBe ycKopaeMbix MacTi/iq i/icnoJibsytOT MacTHMbi c 
TBepAOCTbio He Menee MeM b 1,1 pasa 6oJibiueM, MeM TsepAOCTb MaTepnajia yAajineMoro cjioa. 

10. Cnoco6 no n.8, oTJinMaiOLAMi^cji TeM, mto noAroTOBKy noBepxHOCTH seAyr npn TeMnepaType rasoBoro 
nOTOKa OT 0,5Tk ao 1 ,2Tk, rAe Ik - TeMnepaTypa KMnewM^ CMaMUBaiOLiiej^ noBepXHOCTb )kiiakoctm. 

11. Cnoco6 no n.8, OTnma\ou\v\i^C9\ TeM, mto iisoJinpytoT o6jiacTb o6pa6aTbiBaeMot^ noBepxHOCTM ot 
0Kpy)Kai0LAeM cpeAbi. 

12. Cnoco6 no n.1 1, OT/iMMaiOLAMMCfl TeM, mto b nsoJinpoBaHHOM oSnaCTn o6pa6aTbiBaeMOM 
noBepxHocTM co^AaioT noHiDKeHHoe CTaTHMecKoe AasjieHMe rasa no OTHOLueHHio k AaaneHbiKS 
0Kpy>Kai0LJ4eM cpeAbi. 

13. CnocoS no n.1 1, OTfiMMatOLAM^cn TeM, mto us MsoJii/ipoBaHHo£^ oSnacTM 06pa6aTbiBaeM0j^ 
noBepxHOCTM y^an9\\0T ocTaBLuyK3C$i nocne noAroTOBKM nosepxHOCTi/i Bssecb nopouiKOB b rase vi 
MaTepnanbi yAanennoro cnoa. 

14. Cnoco6 no n.1 3, OTnma\ouxiAihcf\ TeM, mto McnonbSOBaHHbie f\n9\ nOAroTOBKi4 noBepxHOCTM MacTnubi 
nocne yAaneHM^ m cenapaqMn McnonbsyiOT noBTopno. 

15. ycrpoMCTBO Anfl o6pa6oTKM nosepxHOCTH usAenuM, C0Aep>KaiAee pacnbinwioiAMM ysen Ann 
HaneceHi/in noKpbiTun, BbinonHeHHbiM b BMAe pasroHHoro CBepxsByKOBoro conna co cpeACTBOM noABOAa 



pa6oHero rasa-HOCMTexi^i m cpeACTBOM BBOAa rasonopoujKOBOM ciuiecM b pacnbixifnoLMUM yseji ui 
□MTaTexib-AOsaTop, OTJiMHaK)Li4eec5^ TeM, <4to oho AonoJiHureJibHo CHa6)KeH0 pacnbiJiniOLqiiM ysJiOM An9\ 
noflroTOBKM noBepxHOCTM K nocJieflyjoLiieMy HaHeceHHK) noKpbiTii?i, BbinojiHeHHbiM rajoKe b enfle 
pasroHHoro CBepxsByKOBoro conjia co cpeACTBOM noABO^a pa6oHero rasa-HocnTens^, cpeACTBOM BBO^a 
rasonopoLUKOBoti cmbcvi b pacnbiJifiK)Li4Mii yseii ii ocHaiqeHMbiM nMraTeneM-AoaaTopoM, npn 3tom 
Ka^KAbi^ 1/13 pacnbiJi5iK}ii4Mx yaiioB noMeiqeH b oTAexibHyio Kaiuiepy, CHa6)KeHHyK) naTpy6K0M y^aneHm 
B3BecM HacTMM M3 30Hbi o6pa6oTKM M OKHOM, pacnojio>KeHHbiM TaK, HTo6bi oceBa^ nmv\9\ conxia 
npoxoAMJia Mepes nmmaAb OKHa, a pacnbm?iK)LUMe ysnw KMHeMaiMMecKw CBJiaanbi Me>KAy co5om. 

16. ycrpoMCTBO no n.15, OTJinHajomeecfl reiwi, hto Kaiviepa BbinojiHeHa m3 ra3onjioTHoro Marepnajia. 

17. YcrpoMCTBO no n.15, OT/innaiomeecfl rewi, hto KaMepa CHa6>KeHa 3ByKOM3o™pyiomMM noKpwTMeM. 

18. ycrpoMCTBO no n.15, OTJiMHaiomeecfl rewi, hto KHHeMaTHHecKafl CBfl3b coflep)KMT sneMeHT ct)iiKcaMiiM. 

19. YcTpot^CTBO no n.15, OTniiHaioii4eecyi Teiwi, hto KHHeMaTHHecKafl CBfl3b coflep>KMT anewieHT CMeiMeHUfl 
coneji OTHocMTejibHO flpyr flpyra. 

20. VcrpoMCTBO no n.15, 0TnmaKi[i\eec9\ TeM, hto Kaiviepa CHa6)KeHa repMeTM3MpyK)Li4MM MexaHii3M0M. 

21. Vcrpoi^cTBO no n.15, 0TJiMHaK)Li4eec;i TeM, hto KaMepa CHa6)KeHa MexaHii3M0M Ann npi(i)KMMa 
KaMepbi K noBepxHocTM ]AZf\en]A^. 

22. VcTpoj^CTBO no n.15, 0TjiMHaK>Li4eecn TeM, hto KaMepa CHa6>KeHa MexaHM3M0M nepeMeu^eHMn 
KaMepbi no noBepxHocru \A3p,env\9\. 

23. ycrpoMCTBO no n.15, OTJiunaraineecfi TeM, hto KaMepbi BbinoJiHeHW c coeflMHeHHbiMM cMejKHbiMH 
creHKaMM. 



